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EXECUTIVE  SUMMARY  -  INCREMENTS  A,  B,  C,  D,  AND  E 


This  is  a  summary  of  the  results  for  Increments  A,  B,  C,  D,  and  E 
of  the  Basewide  Energy  Systems  Plan  for  Fort  Benning,  Georgia  (the 
results  for  Increments  F  and  G  are  summarized  on  pages  5  and  6).  The 
plan  includes  analyses  and  recommendations  of  energy  conservation 
projects  for  reduction  of  the  installation’s  present  energy  consumption. 
The  recommended  projects  provide  partial  compliance  with  the  energy  con- 
servation  requirement  for  the  installation  as  outlined  in  the  Army 
Facilities  Energy  Plan.  This  summary  presents  data  on  the  following: 

•  Existing  energy  consumption 

•  Source  energy  reductions  due  to  energy  conservation  techniques 
for  buildings  and  their  systems 

'  •  Application  of  solar  energy  to  reduce  fossil  fuel  consumption 

•  Savings  utilizing  central  energy  monitoring  and  control  systems 
(EMCS) 

•  Use  of  solid  waste  as  an  alternate  energy  source 

•  Analysis  of  Total  Energy/Selective  Energy  (TE/SE)  systems 

Tables  1  and  2  present  information  pertaining  to  the  physical 
descriptions  and  energy  consumption  of  49  typical  buildings  used  to 
verify  historical  energy  consumption  in  the  development  of  the  basewide 
energy  use  model.  This  model  was  then  utilized  as  the  foundation  for 
energy  conservation  project  analyses  and  recommendations.  Table  3 
summarizes  the  daily  personnel  occupancy  for  each  typical  building. 
Tables  1,  2  and  3  also  provide  information  which  may  be  used  to  estimate 
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source 


energy  consumption  for  similar  buildings  within  the  designated 
groupings  (see  Appendix  A  for  all  tables  referenced  in  this  report). 
The  estimated  annual  source  energy  consumption  for  all  building  types 
contributing  to  the  basewide  annual  total  of  3,937,446  mega-Btu,  consumed 
during  base  year  1975,  is  shown  on  Figure  1. 

Table  4  indicates  the  annual  source  energy  consumed  by  each  of  the 
significant  building  groups  used  in  our  basewide  energy  model.  The  model 
was  within  4  percent  of  the  historical  source  energy  consumption  for 
FY  1975  shown  below. 


Yearly  Source  Energy  ^ 
Consumption  in  Btu  x  10 


Electricity 

1975 

1,722,368 

Natural  Gas 

1,947,748 

Propane  Gas 

96,096 

Fuel  Oil  No.  2 

121,425 

Fuel  Oil  No.  4 

14,022 

Fuel  Oil  No.  6 

28,288 

Kerosene 

7,499 

TOTAL 

3,937,446 

The  total  estimated  source  energy  savings  due  to  implementation  of 
all  feasible  energy  conservation  projects  developed  within  the  scope  of 
Increments  A,  B,  C,  D  and  E  of  this  study  is  1,030,686  mega-Btu/year. 
These  projects  consisted  of  various  architectural  improvements,  and 
mechanical  and  electrical  system  modifications . 

Table  5  lists  the  project  number,  percent  of  basewide  reduction, 
and  the  source  energy  savings  for  the  indicated  building  types.  Figure  2 
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CONSUMPTION  FOR  FY’75 


FIGURE  1 


illustrates  the  combined  effect  of  the  recommended  energy  saving  im¬ 
provements,  as  compared  to  the  FY  1975  source  energy  expenditure.  Our 
estimates  indicate  a  savings  of  approximately  26  percent  over  the  base 
year  (1975).  Figure  3  illustrates  the  relative  percent  reduction  for 
significant  building  groups  comprising  the  1,030,686  mega-Btu/year . 

A  detailed  analysis  of  the  projects  listed  in  Table  5  is  included 
in  the  following  reports.  Further  explanation  of  the  historical  energy 
consumption,  basewide  energy  model,  and  energy  conservation  analysis, 
can  be  found  in  the  Energy  Use  Survey.  The  reduction  of  Fort  Benning*s 
dependence  on  nonrenewable  energy  sources  by  utilizing  solar  energy,  a 
renewable  energy  source,  indicates  a  total  savings  of  2,003  mega- 
Btu/year.  Eight  concepts  were  evaluated  and  are  presented  in  the  Solar 
Energy  Applications  and  Evaluations .  The  Energy  Monitoring  and  Control 
System  (EMCS)  study  includes  recommendations  for  an  extension  of  the 
existing  system  and  the  utilization  of  an  FM  control  system.  An  exten¬ 
sion  of  the  existing  system  would  result  in  a  savings  of  28,011  mega- 
Btu/year,  while  the  FM  control  system  would  save  93,910  mega-Btu/year. 
The  investigation  of  solid  waste  for  reducing  source  energy  consumption 
at  Fort  Benning  resulted  in  the  development  of  Project  No.  T-611,  which 
recommends  the  installation  of  a  solid  waste-burning  incinerator  facility 
to  provide  steam  to  the  existing  steam  distribution  system.  The  proposed 
plant,  to  be  located  in  the  Kelley  Hill  Area,  would  provide  reduction  in 
both  fuel  oil  and  electric  consumption  totalling  204,124  mega-Btu/year. 
The  details  and  descriptions  of  the  systems  analyzed  can  be  found  in  the 
report  entitled  Total  Energy,  Selective  Energy,  and  Central  Boiler 


Plants . 
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PROJECTED  CONSUMPTION  AFTER 
ENERGY  CONSERVATION  PROJECTS 


FIGURE  2 


ALLOCATION  OF  ENERGY 
CONSERVATION  PROJECTS  SAVINGS 

FOR  SIGNIFICAKT  BUILDING  GROUPS 


PROJECTED  BASEWIDE 
CONSUMPTION  AFTER  ENERGY 
CONSERVATION  PROJECTS 


2% 

STEAM  PLANTS 


OTHER  BUILDINGS 


BARRACKS-^ 

5% 

INCINERATOR 

FACILITY^ 


SELECTIVE  ENERGY 
PLANT 


^8% 

FAMILY  HOUSING 


FIGURE  3 


The  incorporation  of  a  total  energy  system  at  this  installation 
would  not  be  recommended.  However,  a  selective  energy  plant  would  save 
5.7  percent  of  the  source  energy  used  at  Ft.  Benning.  A  reduction  in 
basewide  use  of  natural  gas  and  fuel  oil  would  amount  to  39  percent.  The 
plant  would  be  capable  of  generating  18  percent  of  the  required  basewide 
electrical  power,  while  shaving  the  annual  electrical  peak  by  10  percent. 
Detailed  descriptions  of  the  TE/SE  systems  analyzed  are  included  in  the 
Total  Energy,  Selective  Energy,  and  Central  Boiler  Plants  report. 

Table  6  was  developed  to  give  a  prioritized  schedule,  in  order  of 
fiscal  year,  for  implementing  the  recommended  energy  conservation 
projects . 
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EXECUTIVE  SUMMARY- INCREMENTS  F  AND  G 

Increment  F  -  Facilities  Engineer  Conservation  Measures. 

Increment  G  -  Maintenance,  Repair,  and  Minor  Construction  Projects. 

This  is  a  summary  of  the  two  phases  of  work  that  were  started  after 
the  completion  of  Increments  A,  B,  C,  D,  and  E  in  May  of  1980.  Incre¬ 
ments  F  and  G  were  completed  in  November,  1982. 

The  purpose  of  Increment  F  of  the  Basewide  Energy  Systems  Plan  is 
to  identify  and  develop  recommendations  that  can  be  used  by  Fort  Penning 
in  preparing  its  energy  management  plan.  Included  are  a  number  of  com¬ 
paratively  low  cost  projects,  recommendations  for  training,  and  priori¬ 
tized  lists  of  possible  energy  conservation  measures.  Increment  G 
identified  maintenance,  repair,  and  minor  construction  projects  for  the 
purpose  of  conserving  energy.  These  are  energy  conservation  projects 
that  did  not  meet  ECIP  criteria  or  did  not  fit  the  ECIP  program  at  the 
time  that  the  remainder  of  the  study  was  completed. 

The  average  costs  of  energy  for  FY  1981  are  given  in  Table  7 .  These 
costs  have  been  used  as  the  basis  for  determining  the  dollar  savings  per 
year. 

Recommended  projects  developed  within  the  scope  of  Increments  F  and 
G  of  the  study  are  summarized  in  Tables  8  and  9  respectively.  Projects 
are  prioritized  by  their  E/C  ratio.  The  E/C  ratio  is  defined  as  the 
ratio  of  yearly  energy  savings  in  million  Btu  to  the  cost  estimate  in 
thousands  of  dollars.  Any  project  showing  a  payback  of  15  years  or  less 
is  recommended.  Cost  estimates  are  representative  of  April,  1981  prices. 
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Figure  4  is  a  pie  chart  showing  projected  future  energy  savings  due 
to  ECIP  projects  developed  under  Increments  A,  B,  C,  D,  and  E  that  are 
planned  for  future  implementation  and  projects  developed  under 
Increments  F  and  G. 

Figure  5  represents  a  forecast  of  Fort  Benning’s  future  energy 
costs.  The  figure  shows  how  costs  could  escalate  if  no  energy  conserva¬ 
tion  projects  are  implemented  and  what  also  could  happen  if  all  cost 
effective  projects  are  implemented.  The  energy  conservation  projects 
are  assumed  to  be  implemented  in  four  phases: 

Phase  I  -  ECIP. 

Phase  II  -  Increments  F  and  G. 

Phase  III  -  Solid  Waste  Plant. 

Phase  IV  -  Selective  Energy  Plant  that  would  burn  coal  to 
produce  all  the  steam  requirements  of  the  main 
post  area  and  part  of  the  electrical  requirements 
of  Fort  Penning. 
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EFFECT  OF  ESCALATION  AND  ENERGY 
CONSERVATION  ON  FUEL  COST 


aoiovd  isoo  land 


FIGURE 


APPENDIX  A 


.  TABLES 


TABLE  I 

nPICAL  BUILDING  CONSTRUCTION  DATA 
FORT  BENNINQ 


BHBIB 
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TABLE  I  (COMT'O) 

TYPICAL  BUILDING  CONSTRUCTION  DATA 
FORT  BENNINQ 


■ 


TABLE  2 

TYPICAL  BUILDING  ENERGY  CONSUMPTION  DATA 
FORT  BENNING 


TABLE  2  (CONI' D) 

TYPICAL  BUILDING  ENERGY  CONSUMPTION  DATA 
FORT  BENNING 


TABLE  3 

BUILD) N6  OCCUPANCY 
FORT  BENKING 


cmup 

HO. 

BUILDING 

DESCRimOM 

NORMAL 

PEAK 

POPUUTIOH 

OCCUPAHa 

a 

BRIGADE 

HEADQUARTERS 

25 

OPEN  2t  NOURS 

A-2 

ADM  IN  (STRATI  OH 

B 

WEEKDAYS  -  OPEN  2N  HOURS,  SOMETIMES  SATURDAY 

19 

HEADQUARTERS 

S 

WEEKDAYS  -  6:00  A.M.  TO  7:00  P.M. 

A-A 

SHOP  &  STORAGE 

2 

WEEKDAYS  -  6:00  A.M.  TO  6:00  P.M. 

a 

BARRACKS 

156 

OPEN  24  HOURS 

BARRACKS 

73 

OPEN  24  HOURS 

BARRACKS 

56 

OPEN  24  HOURS 

B.O.Q. 

1660 

OPEN  24  HOURS 

0-6 

GUEST  HOUSE 

50 

OPEN  24  HOURS 

B-7 

B 

OAYROOH 

15 

SATURDAY  -  8:00  A.M.  TO  10:00  P.M. 

SUNDAY  -  12:00  NOON  TO  9:00  P.M. 

CS-i 

SPANISH 

SUNDAY  SCHOOL 

50 

SUNDAY  -  9:30  A.M.  TO  11:00  A.M. 

CS-2 

m 

CHAPEL 

100 

SUNDAY  -  9:30  A.M.  TO  12:00  A.M. 

CS-3 

B 

6 

WEEKDAYS  -  6:30  A.M.  TO  6:00  P.M. 

SATURDAY  -  6:00  A.M.  TO  3:00  P.M. 

CS-* 

m 

P.X.  &  PUB 

65 

WEEKDAYS  -  9:00  A.M.  TO  6:00  P.M*  -  6:00  P.M.  TO  11:00  P.M. 

SATURDAY  A  SUHDAY  -  NOON  TO  MIDNIGHT 

CS-5 

JU 

CUSSROOH  <2 

lU 

WEEKDAYS  -  6:30  A.M.  TO  4:30  P.M, 

C3-6 

IQQ 

GEN.  EDUCATIONAL 
OEVELOPHEMT  CTR. 

50 

WEEKDAYS  -  6:30  A.M.  TO  4:30  P.M. 

CS-7 

500 

TUESDAY  &  SATURDAY  -  9:00  A.M.  TO  6:00  P.H.  /  THURSDAY  -  9:00  A.M.  TO  7:30  P.M. 
WEDNESDAY  &  FRIDAY  -  9:00  A.M.  -  6:30  P.H.  /  CLOSED  MONDAY 

CS-8 

B 

FIELD  HOUSE 

200 

WEEKDAYS  -  11:00  A.M.  TO  9:00  P.H. 

SATURDAY  A  SUHDAY  9:00  A.M.  TO  1:00  P.M. 

CS-9 

60 

TUESDAY  -  FRIDAY  -  1:00  P.M.  TO  10:00  P.M.  /  CLOSED  MONDAY 

SATURDAY  A  SUNDAY  -  8:00  A.M.  TO  5:00  P.M. 

CS-10 

RECREATION 

CENTER 

200 

WEEKDAYS  A  SATURDAY  -  1:00  P.M*  TO  10:00  P.M. 

SUNDAY  A  HOLIDAYS  -  10:00  A.M.  TO  7:00  P.M. 

CS-11 

m 

19 

OPEN  24  HOURS 

0-1 

200 

7  DAYS  A  WEEK  -  3:30  A.M.  TO  6:30  P.M. 

■a 

B 

N.C.O.  CLUB 

300 

WEEKDAYS  6:00  P.M.  TO  11:00  P.M. 

SATURDAY  -  1:00  P.M.  TO  1:00  A.M.  /  SUNDAY  -  NOON  TO  MIDNIGHT 

FH-l 

e 

FAHILY  HOUSING 

20 

OPEN  24  HOURS 

FH-2 

FAMILY  HOUSING 

8 

OPEN  24  HOURS 

FH-3 

FAHILY  HOUSING 

e 

OPEN  24  HOURS 

FH-4 

FAHILY  HOUSING 

e 

OPEN  24  HOURS 

FH-5 

B 

FAHILY  HOUSING 

6 

OPEN  24  HOURS 

FH-6 

FAHILY  HOUSING 

6 

OPEN  24  HOURS 

FH-7 

B 

FAHILY  HOUSING 

« 

OPEN  24  HOURS 

FH-6 

B 

FAMILY  HOUSING 

32 

OPEN  24  HOURS 

H-1 

B 

HOSPITAL. 
veteran AR IAN 

NN 

WEEKDAYS  -  7:30  A.M.  TO  4:30  P.M. 

SATURDAY  A  SUHDAY  -  8:00  A.M.  TO  11:00  A.M. 

H-2 

DENTAL  CLINIC 

50 

WEEKDAYS  -  7:30  A.M-  TO  4:30  P.M. 

D 

IQ 

LAUNDRY 

100 

OFFICE  -  WEEKDAYS  -  7:30  A.M.  TO  4:00  P.M. 

STORE  -  WEEKDAYS  -  7:30  A.M.  TO  7:00  P.M.  _ 

MOTOR  POOL 

15 

WEEKDAYS  -  8:00  A.M.  TO  5:00  P.M. 

moi 

E3 

VEHICLE 

MAINTENANCE 

6 

WEEKDAYS  -  6:00  A.M.  TO  6:00  P.M.  /  OCCASIONAL  WEEKENDS 

MAINTCMANCE 


WEEKDAYS  -  6:00  A.H.  TO  6:00  P.H. 


TABLE  3  (conro) 
BUI  Lot  NO  OCCUPANCY 
FORT  BENNING 


GROUP 

NO. 

BLOG. 

•UiLOlHG 

DESCRIPTION 

NORMAL 

PEAK 

POPUIATION 

OCCUPANCY 

D 

TRAINING 

FACILITIES 

SO 

WEEKDAYS  -  5:90  A.M.  TO  N:50  P.M. 

D 

TRAINING 

FACILITIES 

SO 

WEEKDAYS  -  5:S0  A.M.  TO  t:SO  P.M. 

D 

TRAINING 

FACILITIES 

SO 

WEEKDAYS  •  6:S0  A.M.  TO  N:90  P.M. 

U-l 

WASTE  WATER 
TREATMENT 

2 

OPEN  2N  HOURS 

U<2 

WATER 

TREATMENT 

10 

OPEN  24  HOURS 

■ 

PUMP  HOUSE 

U-N 

BOILER  A 

CHILLER  PLANT 

5 

OPEN  24  HOURS 

B 

^2|j 

WAREHOUSE 

N 

WEEKDAYS  -  9:00  A.M.  TO  5:00  P.M. 

W-2 


WAREHOUSE 
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WEEKDAYS  -  9:00  A.M.  TO  5:00  R.K. 


TABLE  4 


Building  Group  Source  Energy  Consumption 


Group 

Description 

Group 

Sq.  Ft. 

Total  Source 
Consumption 
Btu’s  X  10® 

A 

Administrative 

1,420,382 

297,776 

B 

Barracks 

5,106,181 

1,236,951 

CS 

Community  Service 

1,328,359 

278,032 

D 

Dining 

301,697 

188,962 

FH 

Family  Housing 

6,365,936 

1,334,139 

H 

Hospital 

512,629 

148,121 

L 

Laundry 

55,003 

34,976 

M 

Maintenance 

1,136,172 

136 , 447 

T 

Training  Facilities 

455,771 

120,702 

U-1 

Waste  Water  Treatment 

3,154 

5,572 

U-2 

Water  Treatment 

6,211 

43,412 

U-3 

Pump  Houses 

4,967 

62,342 

U-4 

Steam  Plants 

35,477 

665 

W 

Warehouse 

991,460 

78,775 

Z 

Electric  Only 

485,238 

136,905 

(includes  outdoor  lights 
and  auxiliary) 


ENERGY  CONSERVATION  PROJECTS 
SOURCE  ENERGY  SAVINGS 


BUILDING  TYPE 

ENERGY  SAVINGS 

%  BASEWIDE 

PROJECT 

BTUx 1,000, 000 

DEDUCTION  FY'75 

NUMBER 

FAMILY  HOUSING 

113,696 

2.89 

■E9 

143,239 

3.64 

76,040 

1.93 

T-563 

332,975 

8.46 

BARRACKS 

57,172 

1 .45 

T-560 

29,239 

0.74 

T-557 

8,708 

0.22 

T-556 

95,119 

2.41 

INCINERATOR  FACILITY 

204, 124 

5.18 

T-576 

STEAM  PLANTS 

73,596 

1.87 

T-559 

SELECTIVE  ENERGY 

PLANT 

225,000 

5.71 

OTHER  BUILDINGS 

4,391 

O.ll 

T-566 

AFFECTED  BY  EC  IP'S 

2,003 

0.05 

T-571 

32,519 

0.83 

T-560 

17,870 

0.45 

T-563 

11,200 

0.28 

T-554 

3,878 

0.10 

T-556 

28,01 1 

0.71 

T-577 

99,872 

2.53 

TOTAL 

1,030,686 

26.  18 

TABLE  5 


ENERGY  CONSERVATION  PROJECTS  DEVELOPED  SCHEDULE  -  FT.  BENNING,  GEORGIA 


TABLE  6 


TABLE  7 


Energy  Costs 


Electricity 


Demand 

$4.4l/kW 

kWh  (without  demand) 

$0.0217/kWh 

kWh  (including  demand) 

$0.0339/kWh 

Natural  Gas 

Demand 

$2.99/mcf 

Commodity  (without  demand) 

$0.6526/incf 

Commodity  (including  demand) 

$3.36/mcf 

Propane 

Commodity 

$0. 5894/gal 

Fuel  Oil 

No.  2 

$1. 017/gal 

No.  4 

$0. 9194/gal 

No.  6 

$0. 8054/gal 

*Use  only  when  energy  and  demand  savings  are  equally  affected. 


Sunnnary  of  Project  Data 


